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(57)Abstract: 

PROBLEM TO BE SOLVED: To restrict effects 
of thermal disturbances by forming a seed layer 
containing at least tungsten in an island state 

between a substrate and a metallic undercoat S 
layer. 

SOLUTION: An island-shaped seed layer 12 is 
first set on a substrate 11. The seed layer 12 
functions as a core for crystal particles of a 
metallic undercoat layer 13 formed on a Co- 
based ferromagnetic metallic layer 14 to initially 

grow without inhibiting a crystal orientation of a n 
Cr-based metallic undercoat layer which 
controls a crystal orientation of the Co-based 
ferromagnetic metallic layer, and reduces a 
diameter of crystal particles of the metallic 
undercoat layer 1 3. An average particle size of 

magnetic crystal particles constituting the ferromagnetic metallic layer 14 can be 
made small without changing a film thickness of the metallic undercoat layer 13 or 
a film thickness of the ferromagnetic recording layer 14 functioning as a recording 
layer by layering the ferromagnetic metallic layer 14 onto the diameter-reduced 
metallic undercoat layer 13. Moreover, a standard deviation of magnetic crystal 



particles can be suppressed. 
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(c) XIB^MSXS^. IgD^IlO-IlS© 

[0038] ±13 ( a ) < c ) (C*Kl,fcXfIO£{t 

^fc^toax^jcititf. xgo^tf >?m.m<Dm#i 
i<omm (cn«. ±ih (a) ~ (c) -c^ti-etuft 

&) tc»t,T, ^M©fi©^*«JSff>&(R*t#ig-?> 
^itttss-e/t^ ^xscc^sci^-cgr^. cc 

V. JOUmtit. DSO&#*£<,>ttSDOJIf£©*& 20 

-e* o . dos mwcom^it^rsmmjM^mm'r^iy , 
- vmi 2 *mmrz>TM*mmrz>. 

[0039] C©ISO«CJ;5iftl 1 <D^ffl±— <DW. 
3fitt»». i&b/c&xecUaWS^^Kf^^Rtf: 

£ft-TC r®©i|£JI&£/hM{fc^S?>fa«cmBU D O 
Si&#©*§^W:V- FBI 2<DSt«g!^*/J^t-r4<!: 
£ *> (ciSj— Soffit & &<fc ^«C«fc6 < . 
[0 040] -e-(Diem. DSO»fl«&&l»ttSDOiS?ffc 30 

mt&mm 1 4 *m&?zwm&ii&<m.wfi>hz < 

UT. ^-©±CC^3*a.5^ITJ6@l 3 4WCrI 
CDt&RtttX* &S*VJn3 < £ £ *>«C. -&©&&©# 

hi 3<D±ic®.w&#&mmi 4 zmm-rzc tic*-, 

*oy&m>ftWi.b{m-?z. cnt<m>. £S§ 40 
saw L©igiwb am© 3 e «^ § tmmmhti z. 
[0041] ±mistd&gkzm\<kmM,%L<D'mit*sj:v 
££#>££. ;*©<fc 

®D S$5#<t: 0 D S 08«*©##sgft&„ 
©SDJi^iO SDOJ&f*©#**Sft£„ 
ODSO^JrOSDO^ftC^mJft^D. SDO 
&#J:«3 DOS&<*©##;* ft*. 
[0042]o£9. ±ia®£©*^. X*IO£Jtfc£e 
O^fflJ&axS-CftS! Lfc&i* ( D S JBf*. SDSft) 

tetter. xBo**iB«axe«:*nArfWb?fc««t so 
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©##. &w.&&Mm 1 4 

i^«R#*©*ffli«ifca* «fc >j >h<* < & ») > -e©;fe§ii. 
mi*<Dm&ffi.it<Dmm%?itAMz&m-ez z> c £##*> 
■s. xib®*^. xao**iH*Bii«ecfti;t-c 
fl^t- /£${*©#-*?«. DOSi«{**5SfcMnri^c 

£#i?)§6a>£&o;fc. 

[004 3] «T?tt. 5fc{c3$^fcffi§:©X;fI£lIK:« 

waatf 5 *§£©— « <t it, c c-cti^© 2 o©jg^^ 
<d) ±iBtf3r B itoaxii*5. x*iD->x?io-xfis- 

XfMD©*{tm*hStI£ (fPi?Lfc^«^DOSD 

sxg©^&KwaxiiD fciijjn ofcfc©-e£> 4. 

(e) ±!B#lfflMSXIf*i, IlD^IgO->IgS- 
X*ID-XgO©Ji«C?TtoftS*§1^ (fPS<il^d£ffcS£ 
DOSDO$#£R¥ftrr&) . Tfcfc>%DOSDj£#CC 

few s *rateaxg©s^«cnsxg o ^iifln bfc © 

[0 04 4] ±IE (d) -CW, I2©ISD (Fv-fx 
B£< C£#-C#S. *©&> S«~>- FJf 1 2*«;i > 

^ffi©m^bfc+^-{cH->fcS(*i ix«c. &mrm 

HI 3, ^itt^ill 4*IB^*S3-B--SC£*Sp«fe 
i^c-S. C©<fc^*fPffl(CJ:0, ^M^)SH14*» 
fi£-T5fiaEt4iK©/J^b*iji*, *©5teS©^^->+ ()K 

mtm 4>/hs<^o. gisjs<i:©si^^AM^# 

[ 0 0 4 5 ] ±IB ( e ) -C«. ±fB02©XSD ( F5 
^x^5 : ->^) ©&«c. 3 6«cm2©XgO 

*iittl-r4C£(cj;-5r t 3!2©XfiDttJ:«3r»# 
{fc3ti/cft«V-FHl 2 4«^./cS(*l 1±(C. 

1±«C, ilTill 3. gfltttt&RJBl 4 
S 1 2 fc^*/cStt 1 1 ©*®±K. m&lcmMt^tc 

1 4©gia©fe*:<t^J;D-im6n5©t. W&. 

[0046] ±j$i/ftni*m*s8ttites«[©^§a*5j:^ 

©D o s^lftJ: *j dos DJi*©^*iftSf r 
®DOSD«»«fc») DOSDO«li*©^*iSP,(c^#S 

[004 7] D , ±E®RCF®3&»6. 5ttC^-</cff 
t©Il. T^*>^X?iD, IgS*5li«I10©l> 



u 

*0«t»««3WJ:»)-jl^S<a»). -e-©fc§*. «{*© 

m&mitommmtA m# s 6 «c«*-cs * c t asm 6 

1 0 0 4 8 ] _fc&LfcSkgi«. £t\ ^Tttid 1 3 © 
fflUf^ifiStlti bTl&gfrr S&BBtfek/lJg 1 4 ©Mil* 
^HT 5Cift< l ^IflWHETaogfefWc J: o r ©*$IJ 
'<8>T-i*£©-c. SfSBOSftSMStti^rriMtWi^fltr* 
fcfetc. ^HTHfeJl 1 3©JS/l^saE!t^SJll 4©M 
S gtcRira-? * * 1. t> 5 6 fc ht. 

[0050] 2tft^$S9!(c«&t«S^-C«. J&Jg^© 
f'JjiX^K (U>to»9»-5WBE) t it 1 0-» [Torr] 

mm^tlX^i 10"' [Torr] #£t,»5»£JKg©$!Bi£G 
[005 1 ] *fc$fc(ca-<fc8f* 1 1 i l/T, #E8t?feS 

si i aiias^i i b*e»«ss3n, kmsmi i b 

©S5<,>7C^££<!:l,ft:^. *>6fc£4>©£/Sl.>/c»£ 

±MLtciMoomm • e»tcisj±-r-s© 

tti(S^e©/J^L*3 6«:0-5Ci*5r^-5. -3*0. 
*^«C^SSfjg^rffi«. ^SSttSSl 1 a£t&g)gl 

i bfrhmmztx, mwmmi i b#s. ^-^wi 

- » ^^iSWBjtg-C^tSiffi^©^^^^*^.!: b 

[0052]$ 6{ctt> *^(c^5«^ie^j«mi. 
±MLtc.£ 5K.%m&i&mm 1 4 £<tktt&i&BiM>&4i 

HI 4«t¥3f5J:DI^^5£14«:gn > M«iL£MflW'C» 
J: -or. »^B§a^*5rtjgTS*-*^©F*3S|J*g 

J*^J:«)l%4-rS^©^?rSW. mtf. 10 0-Cfc 
Tfe. *^(c^jg«:*^-r^?8tt^JS)ll 4© 

mi2ii$IS©M«*> ojffei tea. 
[0053] fctTftt. *#^©£ffett«MI«:oi>-ctt 
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"jr.*. 

[0 0 54] (g«0 *|&9ie<:ff&Stt ] 1 tbTB, 

»SCf*©«[6i**6j5ci*«tt»«l 1 a. RCFfti 
6©*ffiiCSat*©36>6.*S#5814©^Jgl 1 b£* 

wfc^ittcM i i b «. m^xmitit-r, mm&. 

#681*fe©?&JUg 1 1 bliOttt, ^FtC^/N'y^ffi^ 
•oltffitCcfcO^SSJSti/c (N i -P) WL (Ni-T 
a) (N i -T i ) m&0£UK\ 

[0055] ifc#»StB. Ittl U Lt, 
SSI 1 ai&HJSl 1 c*»<E>fltJj£$n. tlil 1 c 
N i SCT^EN i i*WpJt6T^i^«I^©li5^7E 

^tiifc^. a»*>&£&©a*m»6*is. t©« 

fiK©S^ l i WBM 1 1 c ©^®«c*jl»TgE7C**J 

20 &&-?zmi-K.mm&®M2ftMfr><Dx. mmzwmm 
(DBmtzytwpjrjii&^tmxrsx.micttm ^tsct* 

[0056] ±ieN i tmi -zjmxmmtmmtKDm* 

TC^tU-Ctt, W^.«P. Co. W. Fe. V. Cr. 
Mn. Cu, Zn, Mo. Pd. Sn. Re. Al, Z 
r. B. Ti. Hf, Nb. T a©t$J3&»6i31f?3ti-5 1 
®Sfc«2aJjUi©7E^*!W^r*D. cfCfeN i <fc© 
^T^^-Cg^i©^)^*^^ offiMhttf $ U 

30 [0057] mt*. ±IBN i t^WpJffi-C^tSffl 

jj<Dm>7cm* Pico jc-r sjs^«. issaffior ^ s 

->^AJtci'©SSl 1 a<SrfflSL. C©ifil 1 a£gfc 

S[ (ffia«^^^-f i - 4 2 2^) (CiitKn^U 

H i &^}jnL//i:S?>o#;g[^(,>-CSSl 1 a±«CN i Co 

<n i -p> (owmmi i c^ssu. *<DWfii£<Dm 
m$m^n^z.txmm.(D^m.mm(omw 1 1 

40 [005 8] Sffcl 1 ©?^l*<i: brtt. ^^Xi'fflj^© 

texzm&s, rm>w>**t ur. m«3 e o o 
r pm©as-f@i£3ii-rfiOT-r4 <> c©b$. saE«ie^ 

JSE<* 1 0 ©Jb^SrfiBS^ K*i 0 . 1 u mgg©lK3 * 
My-fZ* U-yX, mw\ liL-TB. *B©^af4. 
««W®©Wtt. g#P?J3#|6j©3;fa9. feJcOf^® 
©ffl^*^«]{C$lfiap$tlfcfe©*SSi$ bCi. 
[0059]$fc. #Hf£/miL-f 
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OHftrTS (Contact Start Stop, CSS£P?-SO . C© 
[006 0 ] L*>U ««l^t» F©Efc*ffii*Jt:JMt«: 

^es-r -s. i t i> k. »arr smt^- FJBo&aHBS** 

■T4B«*e». ±E©J:5ftfd'X?t4R»1' < ft® 
13Ra5ln mfcTFi CfcSfr l l *»WC«» 

jgKJBt>6n-5>. 

[0 06 l] (2/-FJI) 49VRK«K«^- PS l 2B 10 
miteSttl UiKlfcW^n. -g-©±(cw^-r-5.^MT 
«f l 3KOS33S»14#BS l 4*51I$ti5. ~>- PS 

l2im<<!:fe^>Wf> (W) ^#br*J«). 

i^^ifl&¥iajg-cBfc< . mmm^&LtcBWPh 

KSl 2B. *©±(Cliffl3n-5^)STfi6)ll 3*&-T 

©wv- ps i 2 *sifcisfc/jvs * o . em «c 

**BBSitt*«*rsr*. fgtc. C©£JSTiftSl 3± 20 
K*«Sti£3£5ai&£)lS 1 4 tSfcffl^o^f^SSSa 

[0062] w&tzmmeu. mvus- fs i 2 

Stt±(cefS©a^SI^6*5^-P)l*^fi£D 
fc, ©K©V- PS 1 2£^JST£rci&©£&f'fi?3lft= 

Jarr-sm^rna. f-y? f <£*<*<!:©!£$&. jsmisk 30 

iaSttl7 0~3 0 0 ['C] **SP*L<. #XEEB1~ 
4 0 [mTorr] Sfc. TOttf 

it&aU 5 2 [mm] ©RJt?*-y* 

8msjK#>62 5 cw] ~i. 5 [kw] (omtizwto 

6fB20~60 [mm]. aV7^B0— 30 0 
[V] jWfrgtCjfK^nS. 

[0063] UiX. itt©W->- PS 1 2©fT^fl= 

©*^x-r. »tiw©*ss**<D«iBK^i>**iw-r 40 

SCiCCtoT. ^-©JiCCf^f^n-S^ITJftS 1 3© 

janta* i 3 a (omk^mmsL^mm 1 4 ©ishst 1 

4 a ©&g#5. SMTVlim 1 3 ^Kltt^Il l 4©Jg 

[0064] ^i-rfttf . ^jiT»i 1 3 aymm^m. 
tt^nd 1 4 <Dmmz$LW?z ci&<, ^att&pn 

1 4 5r«RXTSe5tt^Ste^©^^)8iSd S^©«i 

-e©¥^t4S-Cf!l o tcmv $> Z> . V . grai nb'h 

3 »(C. ISJUft^**l>«SAtitf®»*8 50 
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[006 5] £/c. ±ieW->- FS 1 2 K i» O A (C 

[006 6] ±j$L/c^- PS 1 2©AtRJB»©** § 
*>!fRgS^t>&£'B. i^-PSl 2^fl5ffiT-5.itBU©S 
f*l l±tc^#^5^^i'©Pt«^. **l>ttfiBB-J- 
StCoOSIIS <I?IO) KJr£->- PS1 2^ 

fiS-r.siaB9©»^i 1 ±.^<Dmmmrj:mm<DmM.mr^ 

[0067] *fcjgj*(c. SK->- FS 1 2 &&mvtc 
&©g#l l±KJg?rrSi8SSs&£©Pt*^ &£l>tt 

gsgmgg (xiio) (Ccfc-s^- psi 2 ^mnmrn 

<mW 1 1 ±^©SSW^^©tt»W&#SteS«:<!f 
tt. 3elfiT?**. ^XgMS^ft-r^JITitfeB 1 3*> 
S£B&t£&JSSl 4©Jg)£fiKf|yBU JMMVl«fl:^ 

[0068] (^JSTJi&S) *^^{C^^,^ST*6S 1 
3<tLr». (Cr) 4£fiS»<t-r-5^S. 

bc rSt;-?-©MW6n5. 

OS. ^CC. CrB. ^TS9Sm^JlS«:*fL-Cil 
[0069] C©^^TW6S 1 3 ©SSJtt, ^-©±{CC 

mm 1 4r<omt^mmwmn-t>fazm.z>£^K.. r 
^ms 1 4 ©M^gs^is-r c i r* s. 

[007 0] C r*>^fti^ST*l!lBl 3«r^ 9 jftt 

a. bkji^f©^xbe. 1 <canrr5'i <rrx. s 

[007 1 ] »^rS9StlS1^JSS 1 4©«ESE*«^l 
TtSSl 3^a-TC rMJ?*»*S^.Stc-3ti-CJ5<!6:* 
*«, ^ncc#l»J«»©«Mffl3«>ifc^TSffl|nJ«:*S. 

&mm&.mm 1 4 ©M^s^/j^t-r s c 

[007 2] fi£o"C. #JHT«6S 1 3 KB. -e©^l*i 

[0073] *ft«tcff sienuEiNatt 1 o b. 

gS (V- FSJ&£) **l»ttISO (SMI) frh 
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-o£K). *mWiC&Z>£MTWm 1 3». buIB"*^ 
<*1 l±«C?5PgE-r*Att©i'-FJBl 2^»«W«C<=t# 

iLfc^A^tcstaii i btfttmmmi 1 a *> 

[0074] l 1 £ ^r**5^S^*flit^ 

*§^t\ ^UTtfiJl 1 3<DT5C (N i - A 1 ) Jg£g9:tt 

[007 5] (SiiS1£&JSJl> *»Bj{ctjWS^iS^ 
Hil4i LTlJv n^U h (Co) ^»aKl 
t>6>ft. *t?&3tiSai£:£jaJl 1 4C!«f«{CC r(gW 

C r <b*^t?®fiatt^«f4*iSf* bt,»„ jyfcffjtttt. 
CoNiCr, CoCrTa, CoCrPt, CoNi 
Pt. CoNiCrTa. CoCrPtTafiiW^ 
miiCoNiCr tt. ^ffi-C. figM#Hm<DU 
i^W^I,**, CoCrTaiJ, gifts A 
t>/c«>. CoPtStt, CoNiCr^CoCrTat 

itrmnfiMu.* 1 8 o o o ein±amwjj%3m?ztc 

[0076] m®£&mm 1 4 itummt i>xmm?z 
tc&. mm&mm i 4iamztitcWi<t (») 

ztx&wm£^*<D&&m3&tcm*>V'o-o$>z>. c© 

[0077] ftoT. 5£IS1*fckJgJf 1 4 t bTtt. {*/Jn 

&iass^b*£^e#-<r£/c#>fc > s&tii£jita^©t4 

[0078] *miicf&zmgi.2&mmfr i o zmfc-rz 
& tc o . tostf/Marc t, tc^mrmm i 3 ©±tcx b- 

Z^+him.-fZC.tXJ&i&znz. *©fc*. BBS* 

RTttW i 3©^^©*iS/J^b©i^*^<^. 
fB^S©aS*><g«f SMlSj*^-r„ _tie©£JSTAaJl 

i soommx^^tc^^ic^ c©m^j«. ±jsi/?cN 

i RzmN i i««ToJfi6-C^i^ffi^©lS(,^7c^i 

tb/c^#*>i=,4^»sMi i b t#m&mmi i a*> 
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^©ifem. «6*fiM«a*i*K:j:*?saKe^ai»r«i o 
mam $ n/c»[b©ig^b©fg« i % zmsm b© 

[0 0 7 9] c©i-5«:^i<bsnfc^ 
st*>6^-s?sfias#jsg 1 4*<i^.fc^?g«:{^-5i^ 

10 IMftl Ott. S»i$^&«:ffinfc#^?r#T-5. 
[0080] _LfB©«B8te#JgJt 1 4 £ Or. 3 

7cK9HBt£g&fiB&M<Z> 1 M-C*^. — «SCC o x C r 
yGeztS3h, fflJStb^-r x. y. zrt*. 78 £ 
x^87. 2. 5Sy^l4. 5. 3. 5^z^l5, 
x+y+z = 100 ({BL-. x. y. z«M^%«C«fc-5 
jffi^tb^r^-r) &SII^£^/cTifflj£©88ttJl£:gra-r 
£t£fc-C#3. C © 3 7C^?»iat4^eSttJg«^?§ 
#^^^1 1-1 35038^(1 99 9^5 R 1 4 

20 e.ti4t>ffnfcj^^tt«r^T^fe©t?s>^ 0 

[0081] (WM%mm#icisvziitmm&mt) * 

s i 4©jgffi«:*tu w«cieMHafb^esr5?®i* 

ISfHgD£rSLh3" •£*:«>«:. §BSfiS'fb©S6*'2./J^»'fb ; & 

m*»<mw$>*>. c©/j>39{btt. mmmitomhmM 

30 

[0082] (^iS8tt^JSB©«ia^ :Hc, fl^ffiS 
Hk , tmimmi): Hc/Hk , *Si| 

ss^M^ttK u • r> • " ) mzwictstt & rmm^mm 

<DUtBJ] : He J it*. ^«Jt«^S©SBtt;H- (Variable 
Sample Magnetometer. VSMtl?^) ^fflC^TSJ^L 

Z>. */c. Hk'""tt, Stoner-Wbhlfarth Sa&{C«tn 

&CL ifim 3 tiX is 0 . C ©ffi*iat&Yb«ea^J©±Kfii 
X3b&„ 

[0083] fefe. 3.-G.Zhu and H.N.Bertran: Journa 
1 of Applied Physics, VOL. 63, 1988, pp.3248 tCtt. 

m&&&mm<D%mi mmtrt>mi> i^^ciB. mm 
so (stu ns^m&b&miTSzct&imztix^ 
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[oo84] *fEHj(c*j^5 rmBtt&mm<DMtintm 

WJJ : H c/Hk' r,, 'J <»:«. SSS^Hc*. 
©^ttSS^Hk^'^-fWdo/cti-CAO, *£&&©» 
«WM£tt#iSS£fi^l> ; £3rrc<i:#i. Magnetizatio 
n Reversal Mechanism Evaluated by Rotational Hyste 
resis LossAnalysis for the Thin Film Media" Miqaku 

Takahashi , T.Shimatsu, M.Suekane, M.Miyamura, K.Y 
amaquchi and H.Yamasaki : IEEE TRANSACTIONS ON MACN 
ETICS, VOL.28, 1992, pp.3285 ICTjkg *VCt,>-5>„ 10 

[0085] fcfBPUCfcWS r JSUfflEMH^ttK u 
ar,1 "J <b« v MsiHk ©S*l/2 WctffiT 

$>k>. c<DKu" ra,n ©<b#** <,»« zmmwwfflz 

[0086] (.fSMfim *¥tWK.isVZ>t$.m%mi: u 

ri*. x^?*y>^ftaW5jiscfflt,>6ft*. mmm 
(omMicmm^^ . ffc*ttttft 1 1 «att4^^» * 

ft& t><D-c««ck>. 

[0087] < mssssmmt&ow&im > #fS9jfc{fc* 

®3iiBliiiK{*©§S3&fr8;i;t. S(*±fc4>ft< £4>f >^ 

x^>&^irr£->- f®. ^o^^r^g^i-rs^jii 

ESU j^©Jt^*^iiriBJ&JP^rt£MBE^ 

#*0t %<D®Aicmm- zmxmjM i . 15 ie§t5£© it 

5^it>*>#$ffig-r.5XfID> RZf. KilBS»±«:^ 
tt< £*>*:/y;*-y>«Mri-*S'- FBfcSRtcJiS 
;* tt -5XH S . 1 BfiUhff fcft -5 tpfRWm. 

X@£. MiB~>- FJi±KBulB£JITitJIRU t f«fBSi?a& 

jus e. % o n> 

[0 088] */c> mSBfPmmJMifi. miSJMDR 40 

cmtBxg s ccm . «riB3fS©«^s «t 0 mi>Kt>& 

H^tcfc^r. 4>&<£6lg£U:fTt>*-iS. MfBS<* 

[0089] enpci*. ±imm^m^mm-i>mmm 
[0090] (ffixmxm) ^mc^wmmiM 

S>2>. 50 
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[0091] tt£t>*>* mwrnftomfciczK), m#m 

«K*±tf*C£K<l:«). ^©#X)&#&£'©l&*fP/B 
£H5i6S £ £ <b K. ^©da^teSXfSOMS^fr £ l^T 

[0092] c c-c> ^©K^at L-rii, ^©§3 
jg^g-CSffl^nr^Sl O-'Torr&CDSBgJl^g-Cfit 

0-'Torr^WT£Lfc^*ia*LC^ 
[0093] fetch, JJB*»IXS(C«fc*itf, 1 

£#*.6ft£. 

[0094] W«SXSfft(cSflE 1 1 ±xcmF**ttm 
«J©i$J-ft*U8P«. '&&?Z>'PMM£JM(DJMDtj: 

[0095] effa^ffixfi) ^«n«:ff«4im«rax 
K»br F^-^xtp^vyjffli-rsxgD. atf. buib 

S^±«Cii>*< i't >**rr*fi'- FB* 

©KtciiS 3 4Ig S . < £ 6 1 H«_bf?*>*l 

[0096] S/c. tolBtfraMSXg^ IIDMI 
SSKffli. J^L>fcU*&axgCctetf43fie©*2gK 

[0 09 7] H0ffiXSD©F-7>fX'? f>i/®l£l/t 
t*. ^-TS^iSW-Ctt. »ltftAr^X«^A:*JS 
S»l 1 «C*fL.r3?jSmffi«:EP 

ioT. uiB©*iB8yifta^K:*si,»-cfca»i i©*s± 
^«yssa. ±gB»w©^{cE3e3*i5«>©rwi& 

<. |S3«©]Iffl{cSr3<x??>i/ffi. WiBAr^ 
CCf^A-r7k^£*©Sl514^*A r ^Kil^Ofcfe 

[0 09 8] 8?fBXeS©SK^-F81 2*itSSH± 
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[0099] B5IBX^O(D»*^®*®^SS-r i^tt 

tvxa. aat-r*sot«-ctt. ^©igaETw:**** 
©&?£#* £?§au ^Af*©M3^rta*. ffMa&xs io 

•j. si*i i ©Office, sttfcw#>o«j 
coioo] ccttt^^ii^/c*!. iu«©roB 

Lfcfe©fc£-£f^'5K:&fSL,-c4>J:u. > S/c. mum 

[0101] ±.mOtctpM%mJLW<DM&i?:±L-a*> 
WF<Dt><D&mtfhtl2>. fib. e5Ktf£#-Sf©&©§B 
ISrt^A : Btt. A =«#©£**. B = ^fflLfctfrai«i 

axgjcfcw&sxg©*^ ^^-n-en^-r., 

( 1 ) D SMfr : I1D-ISS 

(2) SDItt:IlS-^IgD 

( 3 ) D S OM# : IID-IgS-IgO 

(4 ) S D : IlS->IID^IgO 30 

(5) DOSJg#:XHD->X*IO— IgS 

(6) DOSDi&#: IID-ISO-ISS-'IID 

(7) D O S D Oift : IgD-IgO-IgS-II 
D-*HO 

[0102] tatJUiW-elPaKi^^i^ti:, ± 

[0103] /c/cU ^Bjfc^s^raMaxsjj. ± 
&Ufc7ffl9tcKJ£;*n£fc©Ttt&<. *^tc^s 40 

3-o©xg{cj:s<isijcD^m*sacciffi^t>-B-. -e© 
[0104] (tssftsx® ) ^B^tc^^^^axs 

tt. ±^C-fc*raMSXS-C^B£L,fc->-KJl±«:#M 
TitllR Jl^fl&JtftilSi 3 # & ©t? * S . 

[0105] *xm&tovz&MTmmtmm£mm 
©^)S«:«c r z-Yv *mm£mmcm&Ltc\z so 
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CoCrTa^-y-^?:, -€-ft^riffll\ iSiftg 
A r ^S*Atfc3fflgri!-y? rJCiSsSESJEE^EP 
^aLTX^?* Sffcl li(CCrI*6 

^•5#SITtt6©iC o C r TaM*>6>&&%ffif±&MI 

[0106] «jfiriSWfffCtt. ^JlTliB©?f?^{C 
BCr>-y»». 9SBtt&M0£0UCttC oC r 

[0107] *&wxm^xi>zmmi&<Dmfr. -r&to 

%«i*l l±{cCr*^fiS^i-r^ST«6)ll 3£/r 

uxcom^frztt&imiM&mm 1 4«3nt 

(2 0 0) ffifrU ^©-htt886Stt£Js5JI 1 4#x. 

t-^^^^^fiSSLr (iio) mftvtiifih&jfcrz 
ii 4©6efri££j5i«oc^sc<i#Tirs. ct#E< 

tft>n^gs©WBE irut>*>. immicmm-rzA r 
#x£agA-r5B&©»MX^) ^tsns. st^-r 

S*5St«-Cti> C©HEE£ 1 O-'Torr^il/fcj&s. ##6 
9l##SfiS5fcHliPCT/J P97/0 109 2ffii(C 

K^Sa^fbiS^S-r*^, 1 0-'Torr&«T©WE*^ 

[0108] (v*4x. 9 f->itiem) XKmicmzh' 

5 A X^^>y^Ha<i:UT». 0!|Xtf t SfcSnMfc*** 

ff^p^«cs*>n/c*^ i uc^tbr. wme [nx.tr 

RF (radio frequency. 13.56MHz) ] H*®#>63£SiE3l 
J8l>6tiS. C©^ffi©#S«. 3#1 l*i«mtt-C!&: 

\%. m& i i ©^M«c??a-r2.*xfiS;^-?>«tfBj©^ 

ASU5*»*1 1 ^©?S]g©S«rtt|S)±^BefJt 

i i©^s±«c^3n-5.aEj§e»©)aM«:&{j-r^s 

[0 1 0 9 ] &&fi>9mfflXlZ. F7-fi^>?« 
4 0 [mTorr] U< . 09X.&2 0 0 [W] ©RF 

m^xom^r. ©s^ra«i~i 20 [m owmfrhm 

[0 110] ( zfu ) immcfa* zfn^Xij 
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[0111] (SflUC^^-YT^Epfln) #»|igccbtt 

4 f&tvc%<i>>i4TzmRi tit. ®M%mm#i o 

iUCr TttBt 1 3 ^BSttJg 1 4 

1 1 CC#LTii:^©;WTXSffi£EP^SC<fc ; Srf§ 

■r. svj^f^-^Txmu^EpjjnTSi. 

ti^cT 5Ci -5TI->5. Jtj$ IfcA-fTX EPfiU© 

sum*, i-^ yj<Dm*i*M-?z> tztcvwmLit 

co i 12] u#>b. ±ie^vr^EnMi. stfrjffig© 
zm-sv^K comm. mt&GKomsitpt.crtz.w 

[0 1 13] g#l ^©^TXEPflOti* fe*T 

®#7*fc£©^^i£»ffc«tw:. mm-cste^. 
<z>f&m s ti-tcw.\!SM<Dmam%.®gL ( m s > *mstt 20 

[0 114] LtoJSoT. J^WT*EPSn&fT*>tt<- 

[0115] ctx{c*tL-c. ^mjac^mmzmmw 

lO^^tt, S#l l{C*©^VTXEP*n*fft> 
& < r . &15Bt££fi If 1 4 £*BStr £fiB1*yg||iti^© 30 
&&£/h3<T-S -£©s&&©{26o£:&J[)KW-c 

5. 

[01 16] (&mTtmx.temm£mm*Bmt2> 
jmm<Dmmmg&) r^ssriduii 3x«&8* 
tt^MJii 4*^-r^RS^©©MK^a[j a, om 
&&mmi 4©w*4cc«i:o-c{3:. «fia^)©fii«r2fe&-r-s 

^MH^-©l-P<«:L-Cffig^P.n-CC^. ««c, sssa 

tt^js® 1 4©4>k:t a^ttc omomn-cit. ±ta 
©fj^^s*iisc^js^ («*.«. 1 o-~ io-'to 40 

*»u *»w«:«*^-Fflii 2%«;Ufc«m*. mm 

1 0-' [Torn] ^WERJggfCTSIffig 1 4*0 

[0 117] (^TiMXttSi.iatt^lSJl^RW^ 
X«!Satt^)l)ll 4=&^-r*^©«#:l lWSH 

gj «. ^fiatt^sjii 4©M^«cte??i*-r. G5S8*© 

«i*2fcET-rSfSMH^©10-CS>2,„ 3ft 1 lWl 50 
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in zmm zz. s» i i ©*g« t «. -e o . 
tt^©rtw^t*^tt-r*. 

[0118] #&B8«:{&-2>3# i i JbtcKWfc^- FJB 

i 2«. ^mrfliui i 3xim$m&mm 1 4 
■5i^©sf* 1 1 ©^®?aK*. ^©ajsjc^o/cjstik: 

f* 1 1 ±.lC*&W<Dis- FH 1 2 tRtfSC iiC<fc »3 . 

»*^ffi£iffa©fiK«e»}$-c$-5»©r. ±ie^^« 
JW»Sn. ^Lfc!Sm^tt?:WrS^©ff^*iBJt6 

[0119] (»*©3lffiffl£ , R a ) *^tC*sWS 

NKTAYLORHOBSON ttSjTALYSTEP #U!t, 
[0120] Si*#f§Kifctm^6IIIIS£l3tel,fci§£ 

*©m©js^{c». aa»§a&i«#i otiS'Vi' k 

©^Mf5j±* 1 SSfeR6 c J§lb"r-S (Contact Start stop, 
CSS<tP?.S0 „ CKD^f. fflEm^f F©R«-?>g}g#$t© 

«**ig^C©lHl^K:3iOfci&&(C«. iS^f Biajgft: 1 
[0121] tiE^t, S<* 1 1 (OmwmZ , Ra®S^ 

jjSL/caftt. fisaiaii&ffci o«c» 

v F©i$-kSJ&*. 2 w inch©JS^{i, R a = 6 nnr- 8 nm 
[0122] LfrL, 5 t>K.m3L$mfflt&^ZtclbK. 

«. sam-^^ F©r?±a (is^B^sb^^-r^^. earn 
fit) fccfcO/j^-r-St&^Ai**. c©§gsi{c^^/c 

fiS^B^Jgft 1 0 ©*!!£ J: D¥fi{b-r £ C <L 

/h3^cfc©*ia$L.t,>„ 

[0 12 3] hfcifi-y-C. S»©^®fi§*sj:D/hS% 

is^-cfc. BSi-rssa©)S!RFtt«:t#p,n-s^^ffi 

[0124] C*UC*f OT. *!6^{Cll-5.->- FH 1 2 
«. ^Mffl3Ra*l7A ( = 0. 7nm) tt,»5fi¥»* 

mrmm 1 3&zmm&mm 1 4*asi,/t*^© 

[0 12 5] (fi'XftMI) fiafiiB^!l«^l 0(C*j 
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&«(*©«{* 1 lilt, &t>m<mt>tixi>z>T)i>$ 

RWfc ( N i - P) Wc*fi/c. 0FHlJ/B©&t4*lglMfc: 

coimxu. mmmomn^, y--^^mit$ j nx 
mi> 

[0 12 6] CfatCftOT. *#£?B-C«. ij^frj:^ 10 
7- 1> X ^ * ^Sliff trr . jS¥?t [ 3 R a 7 
A ( = 0. 7 run) ] &*EtCtt±lffc*fc«fl3<,»-C(.>S 
©T. it^E^gftfcig&I^C&gi&SI^-'v. ;, F© 

memmmo>-m*7ik?mmMmT-$> k> . 1251302 

5K^T^f3li^g©¥»rMH-C#>S. cn?>©I 
«. 5t5Cgi?8bfc*^{C^$IlMie^^l O^ffl* 
jAA-Cti^$n/cn>f J .-^©HDD (^-FtwX 

[0 1 2 8] 02 4(CnVrJ:5K:. SfcKSBSf&gg3 0-C 

M<*£&r$'--i'>^3 1 ©rtawcaifrft 024 

tC^"T^-C«5tS;) ©I&^IBii^flwl OW*^— 9-3 2 

ij^accxtr > F-»i/3 3tc#ffisnrg:w6nri^. 

Jfcfc. -!r-^>^3 1 {C«frJi2Xf> Fil/3 3©#§W 
6*1 -dr-^->y3 1 <Dft$HlCUWm 

xt^F^iHiiKffi©*-^ (igttsp) 3 4*jsawe>n. 

SJS^fB^ft 1 0 #U If > ¥)V 3 3 ©SHI 0 (CHUgS 

Sisntus. 30 

[0129] t«fB^-^>^3 1 ©rtgFC&oTBUfBfiaE 
ASBMtKft 1 0 OMmmtC «. tASW 3 5 tc J: o TImI B 
Xf> PjV2 3 <b3m7tC^3nfc@Sg$43 6#1S:W6 
tl. C©@«#3 6K:1i^©X-Y>yr-A3 7*ifiat« 
fBSS&ttl 0fiJ{C^rilT-&J:^K:a!J«5«W6nrt^„ 
*fcS2 SCC^-TJ:^^, §^-f >^T-A3 7©5fclg 
WJ«CttH«««©n- FT- A 3 8*/M,rati,-^»-' F 
3 9<M&«3ttW6*ir<,>£. 

[0130] SSm-^ * F 3 9tt, igJg^B&M-'^ F. 4> 
£<,>»M I GMCDfiS^'N-^ F. SEWiM I GS?©^^ 40 

*>P.#fiKSnr*J«5 > C©*5-f FT- A 3 8 

SftTUS. »£^5» F3 9«X-f>^T-A3 7©# 
SJj i t CCttAf B®${* 1 0 ±©ffig©&gK:|£3& 3 ft 

coi3i] ±.nmi&(D®m&mm&3oictei,>x. m 

3 7 *^8ft ? ttTfltftCv v F 3 9 £li0tiftfB&Jii* 101 50 
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©ffi*©tt«tc«5» s t±rsaafB«i««: i o s 

ISlStt^M^ (fi8^,IBlS@) 1 4tcem-^ F3 9©#£ 

ttfc»»*mB3 -es c t xmmmmw 1 o tern 

S„ XW>^T-A3 7 z&mz-exffisi.^-? F 
3 9 £5amiS&*£# 1 0±©ffi^©{4S(C^Sft$-ttTK 
mtBIS^l 0©a&B&14£JIJi (fiS^tBiSJl) 1 4*>6 
©iift8&J?£S8£v^ 5. F 3 9 -CtfcfflTT SCi TSSmtSIB 

[0132] C©J;5fCi&mt»&©§S<ii<t#&*tT5t§ 
&i»t±£JgJl (EBmiBlia!) 1 4*s±aL/c<fc^Cc 

SLSrffPiMr #£©-?. iSmiB#^g3 O©^**^-^ 
3 4©^55r^:Wr. 1 0 0 'CSrSjLSilfUjaffi 

tcmmzti-o-o&mztifcm&x&^xk. m&&&m 
mi 4*tj:?MffigowM¥f&&&{t-?z><DzmMx£ 

«l*«fcCCC<l,>. IB^ff^#tt©@n/£fiB»IBJ^g3 
0%^-Ct^,., 

[0 133] H2 4&02 5«cS-r5*5tlCi«?g6 

fcii^B^^g3 o itwmmmm<r>—w*7n-$- t>©-c 
* o > fiamiatssgtcstf 5ia»iB^^©t^« 1 tsc 
tLh©ffjg©!K-cm < . ztcmMicmizMmr- •? f 3 

9©$[& 1 fflm±t?*tl«ffit©^:<!: Lx-C»to>5:^ Q 2 
X^>i/T-A3 7©^«-^|gSte^feEfflk:^ 

-r€>©fcK6-r. «j -rmmijizm. ^©ffe©^rs©4> 

[0 134] 

[*fee4] ^rficmmm^mfx^m^^^mmicm 
^. 

[0135] (mmW 1 ) : D SMft 
&MXI*. F7-fx,^> if9m*fe7ltcmfr±.KL'ptj: 

ibxsd. euiBxgs©iB{ctftons^ (mmmeu: 

Zifo : JaT-C«^-©fi8aiB^iS(*©lij§^ffiiD?^T 
) lc-oK>xmM?Z. c©^i»^S6«:j:0. 

[0136] 2tE^«flcfp»!{cffii»fcx7<-, zmmit, 

T*>wm<D-??*\-a>Z'*?iim& (Sf I LC3 
0 1 3 : n- FP v ?X,W>±MfaM) X$><0, -£X<DM 
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[0137] 
[*1 1 





B» * 




Al -Mg^ 0 pm<D (Ni-P) *>>o£K 
7?X?**m* Ra : 7A»T 


* y \2 Si AJ 


1 0~ 7 [Torr] teSfcfcPOC) 
Ar facftfiftrifetf • 5DX>mEITl 


• A r JTajE 


5 [f>] 
2 [mTorr] 
2 00 [W] 

2 0 0 rci 


* A r #*H£ 


W (MA: 3N) 
5 [mTorr] 
2. 0 [A/g>] 
Inn 0fcBEfc&J:9£Ltti) 




Cr (Ifift: 3N) 

5 [mTorr] 

12.5 IA/&] 

lOnm (l£fi&tftJ:9Btt> 


• A r iS^Wi 


Go T pr,jh B [at%] MR: 3N) 

5 [mTorr] 

I 5. 0 [A/f«j 



[0138] feiTK. ^WO^I&^OffW^e 

[0139] &*s, 0 1 5 (C». *WtC«5»— ©l&g 

^©IXfWlilt^W-CiLfc. 30 
(A 1 ) Stfc 1 It LtTtt. ?)/9m&2 5 mm/8 9 
mm. J¥$#0. 8 0mm©f^?itt : J:L.fcr*5 

g©^aS±(C«. 1 Oam© (N i 

-P) Ml 1 b^gaWfc. C©(Ni-P) m<D$kWlX 

* + titt^-C^ft^. ^"Cfflti/c (N i -P) 18 

1 1 b (ommm s a&nj&MBtoi s r a a* 7 a«tc* 

ofc. 40 

(A 2) ±fBS*i ltcStu-c, ^-r^fiS;^©By{c. 

(A3) ±.nz<Dmmmi)mA,tcm* 11*. 

;U#-K:-te 9 b U/c 0 ^M©X£gMa#&&fflUT{±ii 
^©rtSP^ . f >J j£*£K# 1 0 - 7 Tor rfr t S $ Si 

i/fc. -&©&. SttteSru-c. ^^^>^2 0 0 
•a 5#ra©jjn$t*!Hi£?f ofc (fw&sxg) . 
(a 4) f±ii^ (ii-^vi'i) rtK, ^*e«jisa*i so 



5ppmtilT©A r ^%1AI^ES 1 0 mTorr £ Lfc 

a#i i(c»u-t:RFmas*>6^©mff*Enfln 

11D). #XBy7 2mTorr\ E0JI]m2>2 

0 0W. *!iS^ra5#<!:bfc„ 

(A 5) x??->yi*>6->- KUff^OfiSg^l 

1 n*. jww^ytct:. 2 o o-dcuam^motc. 

iS.L . 1 tt*i3tCfiJjiJt£K*< 10-' TorrS* t? 

(A 6 ) J&flgsL 1 ©4>{C A r ^^^Al/fSlf 1 

r>sfi6i^--saa«:*.5Si*i i©^ffi±tc t fSJgjlKfr 
6#WLfcMJl*Sl nm©&KW3£pP,)a^'>-Klll 2 

^sKb/c (*ra*5ax^©igs) . 
(a 7 ) fcwm. i tph^mymmamm<ons^m. 2 k, 
i«fe©s(**^^-*^a6L/ii„ »®ib^fcs*i 1 
». #»7>^k;t:. 2 oo-ctcttiia^ufc. ffl 

l/. fiag^2«*mr{CHJaK^S*ll O-'Torr&S-CgF 



(15) 

27 

mrnvz-v-j i-iim cr m&: 3N) 

tc. 

(A 8) f&mm2<D<P<,CA r*X5:IAlfi!5ii2©)!/ 
*E£5mTorr<t L/cfg. C r £-y? f- KlS$Emj8i#> 
6i^©«JE£EPtaGTy^Xv;£#fe£3tffc„ ^©J£ 
JH. C r £-y», HHA^ £3*1. £-y? h£WF 
l/T#fr^£G^K&£g{*:©aiBD_t{c > s£J!TtfeJtl 
3£LXmmi OnmOC r Ji£ 715 J&t/c (f&4&gi|g 
©£JSTi6Jl©Jf2Ji&) . 

(A 9) C r m*Bf$.Ltc&. fSL^Zifih^Hm^M 10 

tc. ®WsLtcmi>m{*l 1«, 5S«7>7-iCT, 2 0 

S*U 0-'Torr^*-CgfMb-C*0. BuieoSf*^^ 
)£1^2£j&^3©BgK:&£ KT^y 

78at%Co, 17atXCr, 5at%Ta#>6& 
S££*-y? h (*6S: 3N) Srffll^c 
(A10) <&K^3©tti{CAr;tfX£igAUlSJ®M3©# 
Xff*5raTorribfc^. C oC r Ta Z-Vv hKljt 20 

tc. -£©*£:£. CoCrTa3f-> , !»HJ^'i?$3 
ft. hiWOTWlSjf •Sfig{C*>SC rf# 

*$&z>$s.btc < mm^mm 1 4 £ bT®fiE 1 0 n 

m©C o C r T ad£J&£Lfc (^HXg©5in8tt3: 
(All) CoN i C rm&mi$.lstc&. Efc)SM3 

IROfflt/c 30 

co 140] ±iain (ad ~ (ah) tcj:o. mm 

fSLifiA 1/N i P/W/C r/CoCrTaWjiil 
SvIEfiiStt [ttT-C«^?4a (W) <hP?*fr-r5„ ] ©fp 
#{^?ftS!{UfcJS?#«. W©* 

[0 14 1] (S«S0J2) 2£WTW:. |y&09l©W£- 

y? htcft^r. Ksj&£ffl©£-y* r-ib-cw 

>.Cr 7I £;fe («gf : 3N) te©^t*HJSpai 
It. @*tJi&#A 1 /N i P/WC r/Cr/ 
CoCr Tam 2>®mzmM# [filTTBS^a 40 
(WCr) tnWti,. ] *^«l//c„ -r&ib*. #09 

fci&fre&s,, cc-c. S7c^©f^{ciBigLfc^«; 

^©^©Jt^^/S^f-% (a t%) -C*ieL/c^©T* 
[0142] {mm 1 ) Hffiffl 1 <Di/- K 

ffe©.^«n^wi tmwctux. mmi&& 

Al/Ni P/C r/C o C r T a*6^5^©M 
t/t= 50 
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[0143] <Jt«fll2 ) *fldT«. 1 ©,g>tJW 

». fl&©j6ttSt96« 1 <fc|5Mf<bbT. JMMEftSA 1/N 
i P/W/Cr/CoCr Ta*>6^-5fia^lB^SS«i: 
[J^T-Ctii^or (Wf) LWfo-fZ. ] *|^8Lfc. 

-£©!£. W~>- ]=m<ommit5 nm± Vtc. 

toi44] a\MW3} Tfrwx-i*. mmm 1 ©w*- 
y? nctt*.-c. >- KJi^^-rs^-y-y h<tbr 

C r mm. : 3 N) *JIL». 4&<Z>j&t2%ft0| 1 

L/T. A 1/N i P/C r/C r/C oC r T 

afe6tt«ttfilSBa«gft [iUT-Vitsma (Cr) 

**-r*. ] zftmutc. 

[ 0 1 4 5 ] 0 2 «. HJfetfl 1 ©&f*ftg!s£#CC:teU 

r. a^i i±ccw^-F)ii 2 5r^«;Lyfcg. w^- 

KJ1 1 2 K® 1 2©±#J: 0^2m^St 

i (SEM) -CUSiJ U tcWMX-$> C <DWA£ <0 . W 

^-Kgi 2«. z:^j»C7cW^fflM-c«^<. ^BifWK: 
*a l tcmwfi t>tzz> sAKmv bhttirnhfrtti-, 

tc. 

[0 1 4 6 ] 03~7tt. &&Wicm2>m-<DMmj3&; 

ic j: o ftss t>fc^«:©^mtt^jiJi 1 4 ©am* gam 

T^S^ (TEM) -CSISiJ («^ : 8 57j<S) UcTE 

^Bk^nmo. ^<Dmm^^mmcif^v-Qi>i>. m 
3(jat£©ws>- Fmz&ntideii* immm 1 ©ima 

(W) ] . S4«St«©WCr">-K)l*S:W/c^ 
[^ff|2©5^Q; (WCr) ] . 05tti-—FBa*«6 
[tfc^l©^a (M) ] . S6ti¥«& 
-^tc«©W->- Fl^Wfclf* [Jt®P!l2©sl3s4a 
(Wf) ], 07 W^«©C r K®*S:Wfcj^<t 
[it«P93©£«4a (Cr)], ©S^^ft^ft^ 

To 

[0 1 47 ] @3~7«fc0. WT©*36s?36^<!:%o 

m# (03) «. K@©^i^se*^ (S5) (cjt 

®BW©W'>- K»JCC r ^»Db/c^ (04) tc 
±IB<D©«j6l*ii|{CHJ5g<!:^-5„ 

<3>— -fi. r^tttWDy-ismfrhttzyti,- Ym*mvtc 

M» (06) tt. K@©Ml,>fi^|g{* (05) <fc 

^Si®fi«i©te^eT©^«iij)n-rsA5. 
S©A^rt^S«[T©^fcit^rL*5 0 i-^-c. 
7C«©¥*^6^:*W^- Fg*gaw/cM5ft (06) 

k«, ±ie®©^jm*^(,^<t*ij»fLfc. 

©S/c. ±ia®©M[6l«S«©C r^-KS*SWfcJ« 

(07) ttti6n%i>. 

^2«, ±au/cTEMIiS^I©ig®J^e>^»ft:. 3»«8 
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30 



ttiS^-fJfC.V.qrain, *&tmc t<,cMtbtcm%:~e$> 



*c, &X>\ ^<*KISSaSftfcm©iiIf$^t©*gtI£fr 

zm&mitomtm a m & motets t fc. 

[0148] 
«2] 







mwsm 












a[nm] 


CV.grain 


Hc[kOe) 




a (W) 


9. 8 


3. 2 3 


0. 33 


1. 50 


8. 7 


o (wCr) 


9. 5 


3.10 


0. 33 


1. 48 


8. 5 




1 0. 8 


3. 6 8 


0. 34 


1. 53 


10.7 


a (Wf) 


11.5 


3. 6 7 


0.3 2 


1.5 0 


10.6 


a (Cr) 


1 0. 6 


3.5 1 


0. 33 


1. 55 


10.6 



[0 1491^2*^. \:AT(D&1fiWhti>tte-o1c. 
©Si* £ ^llTtt&Jl £ ©w ccjsi#©w->- K m*WtW tc 
Mi* [ a (W) ] «. FJi©*ft^fi£fc»f* [ a 

-^©¥i$l«KId <t^©gtHmCT*5|5l^F{C/J\3 < fcrj . 

^SBtft©if£B^{fcAMfc#j2 0%gfi4>&< & 
£. ua> (,£#<=>. *©P£. &{*©&Sfcrj«?&£'^{l:-r 
SCittfcU. {lb. &&#lfcC.V.qrainK:i;J:^{t#il 
6*a£t(.>„ 20 
©W->- FJICCC r ^S^JJ0U/c«-^ [ a (WCr) ] tC 

®-^. ¥fflfc^X7ci*©W->- FH£iaWdSt?# [ a 
(Wf ) ] "Ctt. ¥^fa&d#^-FJI©M>««$«# 

aintt^ffcfc < . ®mmt<Dmtm&W£M VX 

®£ C 6*s. ±fB©©«|6JttBtK©C r FH*Stt 
/cj*# [ a (Cr) ] -Ctt5&£*J16tl£i:C>. 

st^r. *¥tw<cmzm-<mMsmm#<DM&iim. 30 

4>fc< £*>* y^f^MtSf-KIl 2£Btf 
«Cl6S2-B-fc^, F® 1 2 JiJC^Tflk® 1 

J; 0 . 1 1 ±tc£ttlS£ or«t*te^>tt < £ *>wa> 
htuZis- FJf 12B, C o^fiStt^BDl 1 4©J£J| 
B6ltt*Wfllrr$C r^JSTliMl 3©j6HI2fatt£ 
-5 Cifj:<, ^-©JiCc^fig $ ti Si&JslTft&JI 1 3 

1 3 VteMfaWV&i t£ Wce-U J€«c «^©±«C^ 40 

i&2tx2>mm£mm 1 4 &#j£ir£^i&,iiit&*©¥ 
imw&uzvimm&Z'i^ < ? -5 c t t u 



[0150] -g-bT. C©$Ugtt. ^JlTiftJl 1 3(0m 

m*>uamm £ vx:mm?z>%m&£mm 1 4 <omm*3t 

Mt5Ci5:<. FUl 2©^*#«:<fc-,r©* 

S3J8p-c£s©-c. mm<Dm$m&*m-?z>&&*i&im- 

S;fc#>tc. £JHT*i!Ui 1 3©M^S£fi£&;&JgJI 1 4© 
[0151] <tot. #2S?I1(C&£S&— ©B&jSIB&Jglfl: 

©i?ji*a«:<fcn{^ sm&&mmi 4 &&&&&&& 
isji&^©&&£'h;* < seffl^ittt©!S 

ft*iSlK:^jg-c#S©-c. «ftgfr©aftK*iii5i,>i5{ 
[0 15 2] (mmW3) : SDH* 

F^iitc^MTiagS^iltt^SM^IB^ii 

i§d (s^cc^bTF^-fx^^^^a-rsig) 

RO^Xg S (»#±(C^fe < £ ^ > {/X 7->^mt 
S->-F@*^tt{Ciia3#-5Xg) *^%»). B«IBX 
US, fjiBXfID©JI«Km>ft£t§^ (ff^7«C>Pf 
: «T-C«0-©SaaiB^{*©Sjg^ft£i9«;T 
) {coc^rift?|-rs. c©l?js^K: <fc*)> SftJb 
{Cii>^< itf>^f> (W) Sr^WTSBttS'- F 

S'>-F@*^fc^*f^{Ufc. . 

[0153] *m-cmm , mK.m^tcxrt v zmmz. 

[0154] 
[*3] 
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31 32 



9 B 


« Jfe fit 




Al-Mg^ US^lO/imZ) (Ni-P) £>o£& 
8 9mm, 

X^^^^ Ra : 7 A£i r 




1 0" T [Torr] ^£TF t>«C) 
A r : 5 ppm #T) 


• A r # *E 


W (mt : 3 N) 

5 [mTorr] 

2. 0 [A/f>] 

0. 5 nm 0SL®&9tJ:*)%m 


• Ar#-*E 


i o im 

5 [mTorr] 
5 0 [W] 

200 ra 


• A r *f 

•HOT 


Cr 3N) 
5 [mTorr] 

1 2. 5 iK/m 

1 Otim 0£JBE&&,fc!)J|ffi) 




Co 7 fir 1 flk 9 [at%] (*g# : 3N) 
5 [mTorr] 

is. o [x/m 

10am(^MJ:^(i|) 



[0155] «TCC. *F!lCD^ffi^^C0f^a[^CC 
our. ^HS^iioT^KT^o OTO?S5fctt£#-^ 

[0156] &*5, m 1 6 CC«, *«(c»4»n<0HjS 

(Bl)SWl liim ft/^2 5mm/8 9 
mm. mZ&O. 8Omm0f -/X^M^UcT;^ 

&<E>SlS±fc:«: v #>^#8;CCJ;9J¥;* 1 O/ioi© (N i 

-p> mi i b£t£#/c 0 co (n i -p) mnmrniz 

* + ttttUT^&U. *«"Cffl^fc (Ni-P)I 
1 1 b <7>gtffiffl £ tt¥****H 2 R a ifi 7 AJ£TPC£> 

(B2) ±IBS«:l Hc2tbT, SBJrr«J«^f«C. 

tic & %> mmmztt ^ ft. 

(B3> ±&<Dmmm&mA,fcm* 1 i*. 

iSB£>f±&^fc:Eg $ nfctm # T ^ 5 e> & * 

^CDftSBS: v StitX9R0S 1 0 - 7 Torr& <t S * r 



^S^^CCT. 2 0 0°C(CjP^«^L/c o {ML/, 

ias i &mmic&}mM£&& 1 o- 7 Torr&^rgpmur 

30 (D*-*** h&l/CM\ W (ttS : 3N) *JBl>fc. 
(B5) ^gl 1 ©*(CA r ^X^iAL^it 1 

T»firr5{M(c**»#i l<D«lffl±K:. J£R3j£*> 
1 2*»A L/c (*W«Httia©njBS) o 

(B6) daeifr&ttas «x^>ys) mr 

40 » % ffirm^-yftcx. 2 OOVttCjjQtmn Ltc 0 auv 

13*Wk\ OmTorrib/cf^ Sftl 2CC^LTRF^ 
69fS©«EE*Epai L , K ^ -/ x * * > 

^U/c (*»lISOXgD) . ^<Z^fr« v ^fXJE 

5 mTorr, Bttn«*5 0W, ffl^l0#<!:Uc o 
(B7) X9^>^^6^TtMfflHSOttnB2 

1 1«, jR>MII^>^Ccr» 2 0 0°G(Cttl^^FLfc o 
{H L , 2 tt*SJ CCH»K£fi&&* 1 0 ' 7 Torr&$ *C 

50 nmuxabK). m^<DWfc*)\s#~&mm* s x^^> 
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t&mrmm<o*-y* yto-a*. cr (*es:3N> 

(B8) f$Jgmz<D<piCA r *f*&mALl&m£2<DtJ 

3 i OTIg/? 1 0 n m©C r m*Bl8.Ltc (fgMSlXg 
©#JSTi&Jl©fl5*K) . 10 
<B9) C r MOHtOfctt. fdM^2^&SStttt&|R 

fc. ^ifcufc^fcs^i ltt. ^^5>^tcr. 20 

O'Cicftl^fi^FL/c. (11, fiS;^S3W*BirfCii|^X^ 
S#l 0- 7 Torr&* -Cgfaur^O. IMB©aH*#Jl>f 
J&Jg^2 i^J^3©^{C*2, FT**:/ 

78at%Co, 17at%Cr, 5at%TaW4 

F (ttfi: 3N) 
(BlO) f£®S3©*K:A r #**z§AUES^3©# 20 
*EE£5mTorr£ Ofc&. C o C r T a Z—Vy Fttig 

#S#©3l®_L«:. &fiBt$£JIJt 1 4 £ LTIgJS 1 0 n 
m©C oCrT all &Jfcl&Lfc: (f^STfI©88i8te& 

(Bll) CoNiCrMMt/fcf, )£Jg^3*>6IR 

[0157] JifBIH (B 1 ) - (BID JCfcO. JIflf 
fi^A 1/N i P/W/C r/CoCrTa^ftSS 

^aiiiift [j£tT-c«ta^(8 (w> tnfa-rz. ] ©ff 

[0158] Jb!B©&{*ft3^#fc:*$<,>-C. «f*±5CW 
f- F@£?&E£l//dg. W->-F@©m®*SEM^SS[ 

[0159] (,mJMM4) HJfS0«3©W*- 

>,Cr„^ (*&K: 3N) flfe©.^**!^ 3 

•tHirtti Or. Jl«tJ£#SA 1 /N i P/WC r/Cr/ 

c o c r t &frtt%wmm$m [erF-cKtmi 
(wcr) t^-r^. ] znmLtc. 

*©7cm©tk^=SrJST-% (a t%) -C^iBLTtk©-?* 50 



2001-52330 

34 

[0160] UH&M4) WKTtt. «S0"I3©^- F 
■*W#T. fl6©jSBWfc«3iBI*4l/r. JBttJf£#* 
A 1/N i P/Cr/CoCrTa#>6&6ff£fc©E8m 

la^ji* [«T-c«K»/3 m) tnmrz. ] ftfHR 

[0161] (ttmmb) *FS"C«. JU56{B|3©JW*W 

». fl&©^i»j*«i«3iiai«<!:Lr. mmm&Ai/u 

i P/W/C r/CoCr Ta*>&tt&ttSUSflttttt 
[&rFCU;tma (Wf) ] feftStLfc. 

*©Kt. W^-FJB<OHJlt«7. 5nmibfc. 
[0162] (JtK996) #0»r-tt. HSS«3©Wf- 

Cr (*fig: 3N) *JBfc». ftD&ttXItM 3 <tl^«lt 
t/T, Jlftj&PA l /N i P/C r/Cr/CoCrT 
a*>6&*eSiiEli8U* [«T-C»im,8 (C r ) LW 
f*T£„ ] ZVPgkbtc. 

[0163] 0 8~l2tt. *^Bg{C^S^n©^®^ 

k j: o ffi? b/t^(*©5seai!4^ji)a 1 4 ©^ffi^jgjas 
j-mmm (tem> thsi 8 sjjfg) l/cte 
M&*>e>. 3ait££j3Jfi 4*»^-5fiBittte H ^e-7-© 
&@*nttnu «©s^^S8f)7t^7T*^. 0 

8tt^K©W>"- FJI«RttfcJtttt [*^^3©»«sK3 
(W) ] . a9HSK©WCr V-FitRtfWift' 
[ISifi^5©im(3 (WCr) ] . 0lOttf- FH*i«t 
[Jt«tFH4©im/3 (*|) ] . 0u«^PJfl% 
r^5c«©W^- FJI«fft»ftJi» [Jtl5M5©iSf4/3 
(Wf) ]. Sl2«^«©C r V- F*«RttAJK» 
[it©P«6©l^/3 (Cr) ] . ©jsm^jvett^ 

-r. 

[0164] 08~12J:») V &T©*#9§6#><t&-3 

QDJ>- F@©^C>StJftji«: (SlO) {Cth^T. Sfti^ 
)STt6Jl<t©HfcS«©W^-Fg?rSW/ii^ (0 

8 ) -c«. 5siei^MJi*«^r^ettfes«i-?». 
©¥^e@ifiei©iK^si-7-©»^Aiiii(ciijjn-r-5 <t« 
»s©sti!^ : mfc^§<^^. i$«c. mmm<D* 

<2>WV- FgKC r €r^flnU/c«^ (09 ) (C«. ±IB 

0) ©ffitSl*!|g{C^* S. 

5/- FI»DMC»f£«ME» (010) Ktb^T. - 
^7ctU©^fiJB^?.^SWV- FJI«RttAdMc (01 

1) t?«. eatisc^ti^iigse^D^isas^F^T 

r>t, -^?BK©^ffi)g^?.J&-&Wi>'-FJa«:t9;Wfc^ 
(* (011) tc«. ±IB®©59»»^6n)&U„ 

FS©*RC>«£3|6«(* (010) tetter. ^«©C 

r5/-F»*K»*i«M* (012) -c«. mm&mm* 
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[oi65] *4tt. jtmutcTE Mmmm<Dmm& 6 



36 



CO 1 6 6 ] 
[«4J 





d [nm] 


<x [nmj 


C.V.grain 


mat* 

HcfkOe] 


/3 (W) 
0 (WCr) 
j3 (&) 
0 (Wf) 
* (Cr) 


8. O 
7 . 7 
10. 8 
10.7 
11.0 


2. 5 2 

2. 3 4 
3.6 8 

3. 82 
3.8 2 


O. 3 2 
O. 3 O 
0.3 4 
O. 3 6 
0.3 6 


1 . 4 9 
1 . 6 O 
1. 5 3 
1 . 4 7 
1. 4 7 



[0167] «4*>6. UTW&mififrttt-ytc. 

mm [fi (W) ] B. i— FJf©fctt,>g£5&«<* [/3 

^•©^ttjSlSd 4^©tgm^a#|iJIS^*U< 
U &S^|5[C;V.qrainfejlSfi>-r-5„ C©Mr&J 

B. JiaL/c*^«:^5m-<DlSmiS^^cr)M3&^ 
tt£JBl>fc«& (*J6Wl ) <t:9%<31ti£. 20 
®W^- FJf KC r *^JnL/c«^ [/3 (WCr) ] ft 

b. _tie©©flgi*j#i^tgi£o. i/- Fmom^mtm 
m# [<3 (wf ) ] nt, ¥*3fi&c-e^- fji ©&ii> 

^i&C.V.qrainBlfflllO. SSBtfjH c fe^Figt^Cl 4#> 
6. ±ie@©&fa4B&r&£C4###»o/c, 

WV- FJICCC r £?3SJjn b/ct§^ [ <3 ( Cr) ] 30 
(CB. -hie©4Bj£©ffl|6j. -r^fefe^ttSd. «tg 
<!Ma®:Cma»i!(C.V.qrain*i^-CitJn-r.2.ffl[6j3!»sm 

< 4fc£>^*x>£^frr£i'-FJll 2*S««:*i 
>^*!HB*tfofc«. 2/- FS1 2_h(C:£JgTift81 3 

•3 a/httSttWi"- KB 1 2 1 1 ±tcffiSrctt & 

©r. *©±«c«»cJtais-ttfcAjirF*Wi i 3Scj^?s 
[ o 1 6 8 ] sjc, *-©aaie«a«i*©«ii*ffi«:a: 

StSd. «ii<SMaR(^tt^tStC.v.qrain©^-C*IU 

mm t uxm&?2>mm£mm 1 4 omrem-ft 
c44<. >- fs 1 2 ofHH&fftc j: ->x<D?tmm-v so 



**. -5*0, sm©sttSvi^«Efl«os!ii^s*fflt,>*i 

tf. aSSKtt£JSBl 4*«fiWSSffl4feSia^©^S8tt 

swc-r £ c 4 u < . smrmm 1 3 ©lgfls^siaKis&flB 

HI 4 (DWim* 2>ctlcj:-oX. nm^v F 
«J**Stf»fS©fiam!RF«t?rWTS»(**S^«:f?t!!r * 
£. 

[0 16 9] :DSOJ£# 

*Pdr». mmmKOfpmmmj:m<D^ setcsfl:* 

#f£WCC{fiS*fa#yiIg#. IiD. us. no 
(DmiCftiitiZms (IS^9{C*fj£ : JWTrBSHH© 
l»Si^ii««©*{ig^6ii^«;-r4. ) ccoi,rc|8i?UT 

s. 

[0170] a*, a 1 7 (£B. *P9«:«2.0H©i?3* 
[0171] #otcb. ±iaiso4 or. r^a^rt 

£3 x l 0"TorrSn£EE& WfctfXfcWAU 1 x 
1 0- 7 Ton^jge#H^CCfcl>T2«^ffl£®3tr3 5 

[0172] cct. fL -. <7>#5.*Tn*mmmm 

S©Jg«r*,0 . 0 LBlflS^l/, 1LS1X10 
- 7 TorrT 1 0#©^S. 1. 5LB1 XI O-'Torr-Cl 
5#©mg. 3. 5LB1X1 0" 7 Torr-C3 5&<omM 
&Cffli!fr-5. «c*j. 1 LCCO(,»r. 1 XI 0-Torrri 
»©1S-Cfc 1 X 1 0-'Torrr 1 0#©mS4l?«&^ 

^4 ^c^*i. i &x-izmmmM&m? tfr^^K#*i^ 

^{Cii$^^t»S4T.*J*-SC4^iSL. *^-Ctilx 
1 0-'Torrr*RB$|ffl3 5#4f 5C 4CC<fcor^S^ 
fr=&3. 5L4bfc„ 

[0173] «i*fi?J«:«. IS(A6) til (A7) 
4©BfC^©Xg (C5-1) ~ (C5-3) ^ilJnb 

(c 5 - i ) rsmm i frt>mmmmm<D!iimmic> msz 

(D&fc*)l>#-*&MUtc. &9bLtc&i>m#l IB. 
*^7>^(C"C. 2 0 O'CtCjD^ffi^FLft:. fflL. «1 
SMB*HU«CSlJ^K^S*i 1 0- s Torr&*rifmbT* 
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rate** VT'owzmKtc. 
(C5-2) mwmft^mmmommrtxzmAL* i 

x l 0 'Torr©^BE#ffl^(C*sC»r»^l 1 ©affi£® 

mx3 swrammLtc [ai7 (c)-(d)]. 
(c 5 - 3 > mmxxomAz&itis, mmmmmM 
o-Torr^t-cgfm^. itm&frb&JMTi&m 

[0174] tctcL. ±.iEMmftm-CiZ~>- FJli LX 

wcrMfflofc. -r^t?^. nsfcmiEwstc. mm 10 

09 1 ©W £ -y h KRxt, *>- KJUgfiSflJ© 5?-^ 
hilTW„Cr„^# (IfcK: 3N) ^rfflt^c. 
[0175] ffe©jS«jUS09 1 tmUt br. JI1f/&# 
Al/Ni P/WC r/Cr/CoC r Taa>6&6!& 
SUBUkiif* [«TT?«St*4r (DSO) tmiFtZ. ] 

[0 17 6] (3US096) :SDO«ft 

*^BJK^.&ttipaMaXS3&s. XHS. X?ID. JMO 20 
©J8K*T*>n-5>»£ (flfc&S 1 0 fc*tl£ : fetTt?tt©E3 

[0177] &*J. 13 1 8 tCtt. *09CC^S^E3CD^® 

[0178] C CX, ±IBXfIO £ Utli, Hit095 t 
mCXmgitt* -f&*>*i rjJBg^rt*3x l 0-'TorrS 
Wm#X*mAL. l X l 0- 7 Torr©«r£# 
B^KfcC>T»«flM£^r3 5tramSI^&MlIs& 30 

# (®mmm&3. 5L©jai^fr) j *fflc>/c„ 

[0 1 7 9 ] JM*ffKCtt. 1*1 (B6) ill <B7) 
i(D^{C>>C<f)Xg (C6- 1 ) ~ (C6-3) *mML 

(C6-l)x,?> yi*>61tISffl©ilttlHc . 

L/, Msa«^s«rtciijsx3gef*n o-»Torr&*-cgfm 

i^a^©SCC*-2> KT^MU^ttgJC/c 40 
( C 6 - 2 ) teg^rt^f?r5£it<DM3£ #x £i»A 1/ . 1 
X 1 0- 7 TorKDME#ffl^CC*Jli-CSfl:l 1 ©3?M£& 

mx-3 swum&vtc [mis (c> — <d> ] . 

(C 6 - 3 ) ®S**x©^A*<¥itb. 8Hi^©§i£§X 

2 k. mtz<Dmw*>\>y-*&%ivtc. 

[0180] fc/cU ±IH$^*i*-CW^- FliiLt 
WCrB^ffl^fc. -Tfcfc>*>. HSS094il^fi|{C, *5fc 
093©W*--y-y KcftiT, is~-Y'mBf8m<DZ--y 
v hiltW„Cr„^ (*BS: 3N) «rflHt>fc. 50 
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[0181] f&cD*»nife093 tmmt ux, mfflsw 

Al/Ni P/WC r/Cr/CoC rTa^Wi 
SUBMMK* [firTCtittHT (SDO) iOffWS. ] 

[0182] (HJi097) : DOSSf* 
#09-C«. HSS09 1 OfPflffilIg=£«iSTSIIDi 

xg s i cDFoitc . mft*ffife<Dmm&mm< l cm-rxmo 
z'n -items. Tttttmiicmzipffl&mx.mfiK 
tmd. igo. i:mso)micnt)tii,ms m^mi 

[0183] fcfe, 13 1 9 «ctt> *09«:^sms©S!3§ 
[0 184] CCt, JJ&JMOtLXte. mmM5 1 

mcvmzkfr. rxmmpi* 3 x 1 o-'-ron-g 

XWB.&. Wmti**:m\\,. 1 x 1 0-'Torr<D^BE# 

m^ic^xmmmm^mmv 3 5&mmm?zwmi 

[0 18 5] IftWKtt, IKA4) tTM (A 5) 
i©fS«C^©Xg (C 7 - 1 ) ~ <C 7 - 3 ) *i!J&ni, 

(C7 - 1 ) x-^>y^*>?>Kitm&fl§©£Mffi^t. 
tte«>£tt*Jl'j'~&&ablsft:. *£S&b;tag&»£ 1 1 

u xmmisimicmmxm&wi o-Torr&itxmm 

UX$><0. iwfa©S#*JUy-igiM&tt, 

( c 7 - 2 ) mmm^m^mcomM^^ zmx l . 1 

x 1 0- 7 Torr©Stffi#HM«:*JliTS<*l 1 ©*B£& 

«-c35#rsms^/t [rai 9 <b> - < c ) ] . 
(C7-3) wma*<DmK*&jt\s. immotrnM 

09i©w^— h«c^r. is-Ym&fmoz-y 
[0187] mogMmmw 1 tpiflit lt, @«b5c*j 

Al/Ni P/WC r/C r/CoC rTa^WI 

i*gmm# L&crxtt&mr <dos> i^-r^. ] 

[0 18 8] (5US098) : DOS-DJSM**09-C». 31 
JtM 1 ©* M1IS^»4ISD tISS i©H 

zmjz.<DMmtmiz.u:m?3Mo *n >> <t <t *>et t xg 
s©^-cwsxgD*tf5*g^> -r^to^^r^jc^s 

WffiHS^s ISD, ISO, ISS, XgD©li 
CCtf*>iT.SJ#^ (fMfliil 2{C*HC5 : «Trii^A©l8 
mfB^«£©S8j»^<»:B?f*^-2, 0 ) tCO^Xim-f 
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5. 

[0189] «c*5 % 020 tctt, #Wcfl*£»A(D»i& 

-CMffi^, BH5^*»AL. 1 x l 0" 7 Torr<DMff# 

[0191] *««|Cctt, Ig (A4) ill (A 5) 10 
£<Dmt'X<DJLm (C8-l)-(C8-3) ^riUnT 
544fctC v II (A 6) ill (A 7) ±<DmtC&W> 
II (C8-4) - (C8-6) ^iiJPL/c 0 

(C8-i) x^^>ys^6M3R»Kffl<z>«mS«: % 

u mmimmicmmn&Bt&i o- 9 TorrS£-egMn, 

4#yg^<Dfgc<c&£ Kr^A^ttBBCte. 
(C 8 - 2 ) «KISrt^3f3ai©IBR^4»AU. 1 20 
x l 0- 7 TorKOMEE#H^CC*Jl^rS^l 1 <£>g|ffi£& 
*r3 5fWBHM8Lfc. [02 0 (b) - (c) ] . 

(c8-3)if^x©iA^Mi, tmmvmmm 

0-»Torr&*rft«a, ABn£#>62'--FJBfE 
(C8-4)S/- FS 1 2 ^J5RL/c^HB^ 1 ^p6x * 

(C8-5) X9^>^KrtCc, 7SKWiKa^5ppn» 
T<DA r ^%8Al^E^ 1 0mTorr4 S 
#1 lK3*brRF«jH^6»f3E<D«BE«:B«IDU. S# 30 

(e) ] o <e<Dftft|* % #*Efc2mTorr\ En»Mfcfi2 
0 0W, ^I^5#iL/c c 

THlUlfl3l/8<Dj3«S 2 tc . «f8B<D3S*fcl^ 
Ufc. 

[0 1 9 2 ] fcJSU ±SB*BS*ffir«^- FJ14 0T 
v hiUW^Crn^ 3N) &/Bt,>ft:. 40 

[0193] ttoAKMIMi 4B»4l/T, jmmwi 

Al/Ni P/WC r/C r /C o C r T a 
9MBttJKtt [^tratt&r (DOSD) 4D¥ftnT 
6. ] *fHRbfc. 

[0 194] <?|j&#99) :DOSDO«# 

usi ©race, m»*ffim<DMm&wnicm*?TMo 

ID. HO. IIS, IgD, iso©»K:fTfc*i* 50 
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4 pf ) ic-o^xmwT&o 

[0195] ^2 1 lctt % #Wc#£»-b©S!ifi 

[0 19 6] Ctr, ±KIg0 4L-C«:, «fc#i5 4 
IsJGMS^K "fc r^ll^3x l 0-*Torr£ 

■CWBEft, l»^*iAl/, 1 xi 0"'Torr<D«E# 
H««C*JC»TS«8Rffi£HBR"C3 5*Mffl»S*-*#gi& 

[0197] JWtWCCfcfc. IKA4) ill (A5) 
4©IB«:^<0XS (C9-l)-(C9-3) ^ilJJOT 
&4 461C. I1(A6) 4X1 (A 7) 40IB«C*0 
XI (C 9-4) - (C 9-8) £iIJJDL,/c 0 

(C8-1) x 9 ^>^*6BBIS»»«l©«HBacc % 

U ^SM«*HUtCi[|^S^a^l 0- 9 Torr&^-Cgf« 

4#ra^<D^K£>& F7^Jl/^ttHD3k. 
(C 9 - 2 ) j8fflgrt^gl©i»^4»AL, 1 
x l 0- 7 TorrO»BE#H^tcfciiTS*l KDtMi 
ft3 5#FHSl/c LM2 1 (b) — (c) ] . 

(C9-3) mm#x<DmA*w±u. mmmcommn 

(C9-4) 5/-FJB1 2*»«bfcSB«*l*6x9 

(C9-5) x 7 ^>^XAfC ft ^RteSK*ft«(5ppii» 
T©A r ^^iAl^E?: 1 0mTorr4 LfL^ m 

#i i(c»LrRFm®?&>e>^omaE^BJjtinu. s& 

(e) ] . *<Dgfefrtt, JJXEEtt 2 mTorr\ HttMKj2 
0 0W, «HlieiB5#4 0fc. 

(C9-6)x^>^I^ x^>^^fi 

»ofcafe«*i n*. mftm?>7icx, 2oo'ck 

xy^>yS4ftiaS(DHI«c*4 FT^JU^ttBHC 

(c 9 - 7 ) «mrt^w3e«owR3?f^**Ai/, 1 

x l Q- 7 Torr<DfflEE%:W£LlC*3\,*xm»l l<DmM&WL 

mv3 5®mmmLtc [02 1 < e > — <f > ] 0 
(c 9 - 8 ) b^^x(d^a*#±l v mmm<ommM 

[0198] fc/cb, ±E«JS*ffirtt^- FS4 LX 



41 

v h<tUrW 2 ,Cr 72 ^ (*6K: 3N) 
[0199] m<D&M$mVi 1 ilsj^i Ur . 
Al/Ni P/WC r/C r/CoCrTa*^45i 
dUBOMtf* [ttTCttttHT (DOSDO) iPfM 

[02001S5B, jyfiwi tmm<DT EMmvmo 
ww^asd [nm] . wm&M.&f-oyimimo 

[nm] . Se>'6BEtt^^-?-©«2pfli^CT^-€-cD¥felSl 
Sdr§!l^/cM^*S^#ifcC.v.qra-in > 
5 - 9 Tff $J I, fcSS?*4CT i K $ ito/dg^T* £„ 
[0 20 1 ] ttc^lClZ, V SM-CWimi;tc&1&#<D 

[0 20 2] 3 P.«ca5tC». itl5©/cto«:. ±mbtc 
3o<Dt**4a m) v a (WCr) (WCr) ©*&H 

t>^t>#-C^L/c 0 «T«C. £ft6©im©ffci3s£tt£ 

[020 3] t#f4a (&) ttt. *6S0i 1 ©f- KJi£ 
/N i P/Cr/CoCr Ta*6&£t£3fc©®^§Bia 

[0204] ima (WCr) i». 1 ©W#-y 

Cr„^ 3N) fcJBl,*. fl«!©j5«5l$&09 1 £ * 
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*@Sil/fc. »1«fiR*SA 1/N i P/WC r/C r/C 
oC r Ta*6&£^iei&gfrt?*£,, (pRU 
MHXgtfSIfl Difntc|§<ISSM!5:?), K 
i*WCrIt$.5Ci*^, ?<D£&*tmr ( D 
S) £l#jfti^Ci*5r#§^-CS.4. 
[0205]Kf4/3 (WCr) it*. jWfeW 3 ©W * - 4" 

C r («g : 3 N) ffe^.^iil^feWS i 

mmtLtc, mffi&iWA I /N i P/WC r/C r/C 
io o C r T a fr*>tj:2>MM%mm&V$>Z>. o£ D . *>ffl 
^X@#X«Si*ft{c«KXgD*>6ft»J. K 
■»WCrlTt*4Ci*5. *©«**ttt*T (S 
P) il^M5Ci*-C*5Hfft*5. 
[0 20 6 ] -r^C*>S. ^5©S5^«. IftiLtN 
i PJf)o#M-CtSSU/cA 1 S«*fflC>/fcsS***a-C* 

$fcs»4a (*i) ew©iw«. ?/- tmtoxm 

-ffifi£©WC rM^H^-Tl,^. a Gfc)tttfci& 

tfU©!*^. a (WCr) =r (05) teHSifll 2 ©i>«ik 
/3 (WCr) =T (SD) t«gSSPJ4©S»4 v t (DSO) « 

20 jt^W5©5»4. t (sdo) immmevi&m. r (do 

s) {*JSJ§0!l7©f*f4. T (DOSD) »^Sfe098©i#|sf, 
t (dqsdo) ttHifeF99©s^-cabS„ 

[0207] 
[315] 

















d[nm] 


<j[nm] 


C.V^rain 


HcCkOe] 


AMI?*/*] 




10.8 


3. 68 


0. 34 


1.5 3 


1 0. 7 


a (WCr) 


9. 5 


3. 1 0 


0. 3 3 


1.4 8 


8. 5 


= 7d>S) 












0(wCr) 


7. 7 


2. 34 


0. 3 0 


1.5 0 




= 7 (SD) 












v (DSO) 


7. 5 


2. 3 5 


0. 3 1 


1. 45 


8. 2 


y(SDO) 


7. 3 


2. 2 2 


0. 3 0 


1.4 0 


8. 0 


y (DOS) 


7. 3 


2. 1 0 


0. 2 9 


1.4 6 


7. 9 


y(DOSD) 


7. 5 


2. 04 


0. 2 7 


1.6 0 


7. 3 


v (DOSDO) 


7. 2 


1. 85 


0. 26 


1. 47 


7. 0 



[0208] mstoh. «T©J*i*flP36*>i&ofc. 
[ a (WCr) i r (DS0)©it&> 8 (WCr) i t (SD0)©l:t 

m 

( I ) IgD ( F7-(i>f>^) *J«fctfX?IS (V- 

fwbss) frhttz^mmzmoMK.. imo (ks 40 

ti{i^r©^ffi ( d . a. C.V.qrain. AM)* 

K3»±©«6o#©®Hrtf 

(II) ^tc. r (DSO)©tl^ [<*(Wcr)itX*IO£iUJD 
Vttm&] «. ¥$Jfim#9. 5*67. 5 2> 
iifc«C, «f£<g^*>3. 10rfpi=>2. 3 5ift»), 2 
oCDSfflH^^I^OC 2 0 %JW±fe3c#-r 

(III) fcftiU X?ID— XgS — X*IO©JISCUt'5*I 

^ [r(DSO)] J:«3. XgS->X^D-X@0©WI«:^ 50 



*> m& [ r (sdo) ] ©^*s. J: 0 ^PKj&gi «»<1^* 

< fe^fflisj^o. c<DmmtiMo<omxmtm 

[ T (DS0)3C« r (SDO) 4 r (DOS) t © Jt® ] 

(IV) ISD (K^-(x*^>iO ©tfCIIO (K^ 

«S) =&tfor*e>xss (i/-pjn»A) *i>/c* 

[t(D3S)©JS^] *s. IlDiIIS©gtCI104 
tf^ [r(DSO)X(*T(SDO)©ti^] J: $6tc^r© 

[ r (DOS) <b T (D0SD)Xf* T (DOSDO) i (Dticfflt. ] 

(V) t(D0S)(C. 02©XgD (F7^x,f>if) 
%mfc») [r(D0SD)©«^] . 02©IgD ( Kv-f 
x„^>^) ©ffe(c02©XSO (K^SS) SriUinT 

sci [ t (DosDO)©t&^] icx-ox. mmmmazz 



(23) 
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[0209] fi£-r>T, ±iea«»6. cpmnumjjm&JM 
D&tfiestcio*.. m#i \ *mm<oMmzmmcm 

S<«rO. SISWb©illB^bAM©/h$& 
[0 2 10] CtUZ. XgOiCfco-C. 

s^- Kit i 2 &^«wcSf* i i <rmw±ic. m&icm 
mz&cmmw. *<D±icmm-?zc r^s^t-ri 

[02 11] iC^t, #i%l^fflUTC>£JI«j£©i« 
-r&fcfjSttl l±«CCr*^£^-i-r^BTtfi 

m 3^L/rcoS^*^^s^eat*^Mjii 4*i 
^crg* (200) mt-so. ^<o±icmm^m 

Ml 4*litT^^ix + Jl'B)cgO-C (110) SSfolL&a* 

^jsTflWii 3©as.HEi6iBrcfcr>T 

[0212] l#>scc. xso^^AKjrorsfigyj© 
^ft{rFkm£ft&<,>c c©SK«OR»i*ti- 

< . sm&&mm 1 4 ^fc^jits©/^^©.^^ 

te. ^JlTtflUf 1 3©i£liffifa1££3$ft31t. cnvrtt 
3£l8t££lgJIl 4©ffilfi]tt©{£T ; £fc/c6-rc<t&< . 

saatt^sji 1 4 *«e£-t sifS H ^^<7)/j^fc«r0^ c <t 

£WT£i^e«^{*©gm#nItg<!: 
[0 2 13] ±fE©<fcf). *jg*&gX?I£XfID 

©&rx*io£m>. ;&«cxgs£§iirr£^#s#a> 

S. »*^S^tfo/cf^fcS^l l©g|M 

fcm^fc lt*s9. -e©a«^^fc©i 
Mftii/. »&&s&i lcr^ti^otti-ro 2a> 

-C. IgOKJ;?), C©?f^ft*0-D/cS^l 1©SIB 

sate, xgsttj^r. c<Dttm2ittc.mm<D§z 
wz&v&ttnu-Fm i 2^fisr^ 0 -&©*sm. s 

KJi 1 2 tt. B©A#?*^J^?-C. a 

©^ts«c«6o^*j/i>^< > mmrzmm±(Dmmi> 
stc-^x©^— itMmtitt&vxDis- ym i 2##:se 

TSSttl 1±{C, £HTilSJll 3. 5£Satfc£SiJf 1 4 
* 5 «&KWf 3ft£©"C. ±X<DWffi(d. cr. C.V.qrai 
n. AM) tf2tHC&m2tltct3£X.t>tlZ>. 
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[02 14] £6(t. ±lfi(5)J:»). XflD. X?10. X 

msnmicn-ytctpmumTMic. z>btcm2<DxmD 
i<c4ms. -e©f£. ,st*;>- kjii 2*«x., 

jsji 1 4 «. is- Kg i 2 <Dmmim : &?2,tfmM<D§z 

10 ^£{J<»: A,£-§W-2> £ <b& < . KJS 1 2 

X*> £ i I » 9 fP/B©*8t < SDH L fcMHK£«ff 5Ci 
O&i). m2©X@D*g:Wctt>P^«iaxg 
Cite J: 9, £6fc3ieS8t££jIJll 4*«flET 

i>w&WD>vm.vdfim^ -£©&&©^ ^ * ^3 < 

[0215] -ecr. ±te*2©XgD ( K7WX-75F 

>*o ©&K. s6fc®2©iio (isis^sg) 

Lfcm&lZ. ^2©XgD{C<fcO«^b3n^g^>- 
KJ11 2*ffi*.icmt \ 1±«C. >£fM®JL& 

*L/T, *Ccc©J;5fc*ffitKSgtt&SSfja 1± 

cc. smTtm i 3 . 5£B&t£&jiiJi 1 4 # 

^-©tem. att^tt^e^Si'- K^l 2t>^»ft: 
»*1 1©*M±CC V SSCCK#S#A«^3&i, -£©_h 
{CitS-r-S^MTifiM 1 3©SSfii©tIA^t;?:3 6(C«I 

*<D±<cmm2&tc>mm&mm 1 4©»st4© 

tiA-ffcfe «t 0— 6ti-5©-C. fiStttS[©/J^!{t*iH 
n-5iifeK:&S©^5^^fe36K:/h3 < fe^>/c„ -e 
©Mm. J^S)S{t©ig^YbAM*i3 6{c&#;* tifc«| 
30 ft*s^6ti/cfe©<f:#^.6#i-5. 

[0216] ±^L//cSft*« t ^T. ^JSTSWl 1 3© 

mm^mmmt hxm&-?z>mm&®m 1 4©jk»* 

fcJ&CC. ^JSTifi® 1 3©^jp^SStt^SI®l 4©R 

[0217] htcfr-yx. *mmm&m=frh&iK<D 
m5$Mmm&<DwmjimK.j:rii£. mm&mm 1 4£ 

40 o. safi^«Ftt©«^*t^«:S3t-c^s©'C. 
[0 2 1 8 ] (mmmi 0) :MD^i* 

fcAiisK^r. cozmmzntcN i p*o*^ 

r»SL-/cA 1»S (MS^i^-TS) *fflt,>SfeW 
«. J:b©^ 1 <b|U«£ LX, mm&t&A 1/NiPCo 
/Cr/CoCrT a *6£c£l&mtajS$g# [«T~C« 
»45 (W)) £D?fis-rs„ ] 4ftglfc„ 

so [0219)0*9. (mo) tmm 
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«3. ffe©ftii$=&m*ISl--C&&. L/c*io-C. Cft6 2 

[0220] fete, 02 2 «:«. *W{C§^Co*tfN 
iP/AI Jfc«W 1 «:^U^lS{®^?rJl 

[022 1 ] mmmi 1 ) : MDS!i«: 

fcA lifiK^it, Co£i«:*TSt*7cN i Pg>o#JI 
■CttSWcA 1 (MgflO *fflC»4feW-B. SU&fcfll 
2<tPH£<tLT > JffitJ&*iA 1/N i PCo/WCr/ 
Cr/CoCrTa *>6&-2>fiB^§afii£# [etTTtttC 

[0222]o$d, mmmzsma (mds) tm 

tf!|2K:G&£fS*4a (WCr) £©g{*. S#©Sffi©* 

«=»2o©sW*J:tt5-r.5Ci-C. (T&tof? 
N i PJltCCo^WSli-fc^) ^li^^Ci^-Ct 20 

[0 22 3] (HJ&0U2) :MSDift 
*^«-Cti. ffi5t©N i PJD-^Jrcl&Sgl, 

/cA lSiKKtt, CoZ&ffiSHtcN i P«>-?i*JI 

-ciiufcAiif (m*»> *m^z>vmu. mmm 

AtWmthX. mmS&A 1/N i PC o/WCr/ 
Cr/CoCrTa*W SSB^W BSf8®# [ fe(Tt?«t« 
(MSG) iPf|*TS. ] fcfflSO/c 
[0224] o*D, *09(C^.5.^45 (MSD) t^M 
M4(Ci5smi8 (WCr) £©M«. «#©»»©* 30 

Z>2^><Dzm*im.?ZC±X % Crttfoli 

s„ 

[0225] :MDSOHt 

m&tvx, ii^roN i pib-?*mx-imu 

tcA lSStcfU-T. Co^*f?1ffcN i P&i$m 

StmmtLX. I»iAl/NiPCo/WCr/ 
Cr/CoCrTa« SfiBEMiaffli^ [ MTXitM. 40 
f4<5- (mdso) £P?«nr*. ] SrfEMb/c 
[022 6]o$9. ^Wc^Ss^a (MDSO) tW& 

i5«5^T (mdso) ioDMtt. m&<Dmm<D&g 
ft*). ffe©^^t=«i5i— -c**. iwst, cfte> 

2o©^4*ttiB«'2.C««:-C > mWimte. (-Tfefc^N 
i PBKCo&fttfrStf/d&SIl) £ll3-<.2>t£#Ti* 
5. 

[022 7] (SU6WI14) :MSDOi* 
*0fCtt, S&tOT. iI^©N i P*o#Jl-C«SU 
fcA lWRtCttifC. Co5r*«fS#/cN i P»o#Jl 50 
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■caSl/fcA 1««E (MS#) £fflt,>£JiWtt. 
6<h|5Hf -hUT. Afltfi&PA 1/N i PCo/WCr/ 
Cr/CoCr TaHJt 4fiSSvl^J«» [ JUT-CO:!* 
*4S- (msdo) iPfftR-T-S. ] *ftsSOfc. 
[02281 -3*9. #Wc&&ii$*4a- (msco) iHifi 
W6{c^^ii^4r (msdo) £©MO\ S#©SS©#SI 
fe<3. ffe©fp»^fr{*isj— t^/c^oT. Cft6 

zr><Dm**vcmrz>z.tx, mte&w& (-r&fc>*iN 
i p®«:co5:S«f$-a-/c^jm) zm^zct&xz 

[022 9] (HJ6CT15) :MDOS${* 
?«TB, IftiU, jIS©N i P^tlTML 
/cA Co£*#T3tf)tN i PdDo#Ji 

ttsbfcA i sis (Ma#) *fflt,^«^«. mum 
i tmmtvx. mmmfiA i/n i pco/wcr/ 

Cr/CoCrTaMfe *®*iiei§«{# [ JUT-COIS 
ms (mdos) iP¥fi;-r-5„ ] £ffl3l>/t. 
[ 0 2 3 0 ] og 9 . #Wc&St$f4S (mdos) iHJS 

^7«:^s5»4t (mdos) £©g«> m*<Dwm(D?*m 
z-oozmzim-rzetx, m#&&& n 

i PJiKCo^^StfteSIWI) ZWI^ZCt&XZ 

[023 1 ] ftfc. 02 3tC« l #0«R:&.5Co*#rN 
i P/A 1 SK&fflt^ fgJ§097«:mu*:S&H©l«§:£ 

[0 23 2] (§HJS0916) :MDOSDJi» 
*f?5-Ctt. IftiLT, il^ON i PtbiSmxtmL 
fcAlSfiKtti'C, Co^SfJtfcNiPfe-c^I 
•caSL-fcAlS« (MSf*) 

8<h|^«|iLT. Jl^fiS*«A 1/N i PCo/WCr/ 
Cr/CoCr T asCP^fe-SJSMl^iKi* [«Tr«K 

na (mdosd) ] 

[023 3)0*9. ^mtCteZm-lS (MXBD) 

S6P!18«:^S^I4t (mdosd) t<mit. S»©SS© 
ffe©{^fem*lBj— X$>*>. Ltc&^X. C 

fte»2o©i^4 ; &i:bii?-r-5ci-c, »*tt??tt(rfefc 

[0234] (9mWl7) :MDOSDOJ«* 
*W!-C«. SftiLT. M-mON i PiibotlT^l 
fcAllIK^T. Co^*«f3-ttft:N i Ptf)o£Ji 

9£i5H£<i:UC. MffilSfrA 1/N i PCo/WCr/ 
Cr/CoCr Ta*>e>fe2>amiB^J8» [«T-C«g? 
145 (mdosco) i^TS. ] *(^Lfc„ 

[023 51 ^9, &WlC{&2>mt8 (MD0SDO) <t* 
«fe^9(C^-5^T (MDOSDO) <t©^«, S*©a»© 



(25) 
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[0 2 3 6 ] a6«\ HJfiFlll £|HjJ£©TEM5i3&gi© 

»T©¥^Sd [nm] . mn^nsaxL^imm&a 

[nm] . SDfSSttMS^co^gng^a^-e-©^^ 
&drfdofc<iI^&S&S#ffcC.V.qra-in> Hft^ 
10-17 -CfPM L/ /cSf5»4 C £ (C £ i tbicmm-c $> 

[ 0 2 3 7 ] * /c^ 6 fCte. V S t, /c&JI#© 

[02 38] 3P.(Ci6K:B, tmotclsblC. ±j&Ltcl 
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10 



[02 39] m%a m) fttfeft 1 Kg* 

iWf, flfe©,£tiSfeS60il ipl^iO-t. gflteW*Al 
/N i P/C r/CoCr T a*>6&£«£*CD&MfS& 

N i Ptf>o#g-C&?SL;fcA 1 m&<Dm&&tn-?<Dictt 

LX. &6<Z>&g&lU> Sft*iC o*it#f3-t±fcN i P 
fSSJErtCD^ffctflD D t <!: 5 Ztm-? h CtiC 

[024 1 ] 
[^6] 

















d[nm] 




CV.grain 


Hc(kOe] 




a (13 


1 0. 8 


3. 68 


0. 34 


1. 53 


1 0. 7 


£(MD) 


8. 9 


2. 9 8 


0. 33 


1. 48 


8. 5 


5CMDS) 


8. 2 


2. 5 6 


0. 3 1 


1. 47 


8. 2 


5(MSD) 


7. 6 


2. 1 0 


0. 28 


1. 43 


7. 7 


6(MDSO) 


7. 2 


1. 98 


0. 2 8 


I. 45 


7. 6 


6(MSDO) 


7. 0 


1. 85 


0. 26 


1. 37 


7. 3 


3 (MDOS) 


6. 8 


1. 70 


0. 2 5 


1. 39 


7. 3 


5 (MDOSD) 


7. 0 


1. 62 


0. 23 


1. 50 


7. O 


6(MDOSDO) 


6. 6 


1. 50 


0. 23 


1. 44 


6. 8 



(i) m&ommmmi i c^co^n i pmtv 

tcm^ [ 8 (MD) : 02 2 ] N i PMfre>ft£&^Jl 
1 1 b£«*/cfi£fcS« [a(i):^14] &Cit-<r, 

B^bfelO. 7#>68. 5^$I{C%#$n^ B 30 

(II) ±IBS(M))K:fctt£¥^&&d = 8.9 £gt»{§ 
Ma = 2. 9 8£l>5$tiftt, SfcfcS««tX*IS 
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